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INTRODUCTION 



To see the earth as It truly Is, small and blue and 
beautiful In that eternal silence where it floats, 

Is to see ourselves as riders on the earth together, 
brothers on that bright loveliness In the eternal 
co!d-"brother$ who know now they are truly brothers. 

Archlb' Id McLelsh wrote these words shortly after the flight of the 

Apollo 8. 

During the past quarter century advances In science and technology have 
led to Increasing social and economic Interdependence between nations 
and men. In addition to complex systems of communications and trans- 
portation, man has developed nuclear weapons which could result In 
total destruction. Thus, travelers on the spaceship called Earth 
are dependent on each other for their very survival. 

Education for the space age demands that man view the social and 
cultural aspects of his world as well as Its physical and geographical 
features. This guide, for use In secondary English and social studies 
classes, provides suggestions which will help students develop a 
global frame of reference, a realization thft we are citizens of tho 
world is well as citizens of the United States of America. 

The guide Is divided Into five sections, which trace the development of 
flight from mythological times to the present, and a sixth which explores 
the possibilities of future space exploration. Each section Includes 
(1) an Introduction, the significance and purpose of the content; (2) 
concepts, suggested Ideas to be developed; (3) background information, 
points of Inportance or Interest which will help develop the concepts; 
and (4) activities, suggested work for the entire class, for small 
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groups, or for individual assignments. Activities are listed for English 
and social studies classes, and occasionally, appropriate art or music 
Is suggested. Resource materials are listed at the end of each section. 

A complete bibliography of resource materials Is found at the back of 
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WINGS IN MYTHOLOGY 



I. Introduction 

Early history of man's attempts to fly Is entwined with legend and 
religion. Records of man's desire to fly date back to the beginnings 
of recorded history. This fascination with the sky and the freedom 
It seemed to offer soaring birds, apparently free of the constraints 
of gravity, caused man to ascribe the power of flight to his gods. 
Primitive art and religion used wings as representations of super- 
natural power. To be able to fly was equated with the ability to 
conquer, to dominate, to be a god. Men was challenged to Improve 
himself, and longed to conquer the air. 

II. Concepts 

A. In nythology, wings syrfoollze possession of supernatural power. 

B. The won<ter and Intrigue of flloht are reflected In the art, 
religion, and literature of cultures throughout the world. 

C. The ability to fly was a quality which early man ascribed only 
to gods and supernatural beings. He did not dare to conceive 
of mortals being able to fly until approximately 2000 B.C. 

D. Many words In the voca' ulary of air and space travel today are 
related to characters and locations mentioned In the ancient 
iryths. 

III. Background Information 
A. Greek nythology 

1. Best-known inyth about flying Is the story of Oaedalus and 
Icarus. 

Daedalus and his son, Icarus, were Imprisoned In the labyrinth. 
Daedalus devised two pairs of wings by which they were to fly 
away to safety, but Icanis, Ignoring his father's warnings, 
flew too near the sun. The wax which held the wings melted, 
ard Icarus fell Into the sea, 

2. Phaeton, Son of Apollo, Is killed because of his wild desl.e 
to drive the chariot of the sun across the sky. 

Phaeton had often watched his father, the Sun, driving across 
the sky. One day he asked If he might drive the chariot. 
Apollo, because of a foolish promise, cound not deny this 
request. Phaeton proudly mounted the car, and the horses' 
flying feet carried him wildly Into the sky. The horses, 
realizing that their master was not In control, plunged head- 
long toward the earth and set the mountains on fire. 
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In order to save the world, Jove hurled a thunderbolt 
which killed Phaeton, shattered the chariot, and drove the 
wild horses Into the sea. 

3. Pegasus, tire wonderful winged horse. 

Pegasus was "A winged steed, unwearying of flight, sweeping 
through air swift as a gale of wind." One day while he was 
drinking at the spring a handsome young man, Bellerophon, with 
the help of Athena, bridled the wonderful horse and became 
his master. Pegasus was not only a joy, but a help In time 
of need. When Bellerophon became too ambitious and aspired 
to living with the gods, Pegasus refused to try the flight 
to Mount Olympus. He threw Bellerophon and went to live with 
the steeds of Zeus. 

B. Roman mythology 

1. Mercury wears winged sandals and a winged helmet. He appears 
more often In the tales of nythology than any other god. 

Zeus was his father and Mala, daughter of Atlas was his mother. 
A very popular statue has made Mercury one of the best known 
gods. He was shrewd and cunning, and as the messenger for 
Zeus, he "flew as fleet as thought to do his bidding." 

2. Venus, the goddess of love and beauty was carried from place to 
place by a flock of doves, or In a chariot drawn by swans. 

Many stories are told about Venus flying to the aid and assis- 
tance of lovers. She was supposed to bring beauty and love- 
liness wherever she went. However, Venus had another side. 

She could be treacherous and vindictive. Refer to the stories 
of Venus and Adonis, and Cupid and Psyche. (Bu 1 finch ' s 
Mythology Is a good source for these stories.) 

3. The lesser gods were numerous and many were endowed with the 
ability to travel far and fast. 

Cupid (Eros In Greek nythology) 

The Muses or Graces who attended the more Important figures 
Pluto, God of the Underworld, who traveled In a flying chariot 

C. Norse and Teutonic nythology 

1. The Valkyries were the wild and beautiful maidens who attended 
Odin, the sky*father. 

The Valkyries' chief task was to go to the battlefield and 
choose the soldiers who should die. In their flying chariots 
they carried the slain heroes to Valhalla, the great hall of 
Odin. 
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2. Thought and Memory are the two ravens who serve Odin. 

The ravens Thought (Hungln) and Memory (Munln) perch on Odin's 
shoulders. Each day they fly through the world and bring back 
news of all that men are doing. While the other gods feast 
and drink Odin considers the things that his ravens have taught 
him. 

3. Thor, god of thunder, rode through the sky In a goat-drawn 
chariot. 

Thor possesses a magic hammer which he hurls Into the air to 
destroy his enemies. When the hammer has finished Its work 
It flies back to him. 

0. Egyptian and Hindu mythology 

1. Horus, the son of Isis and Osiris. 

Horus was called "the great king of gods, king of the land, 
and king of the world who spans the sky with his wings and 
covers the land with his pinions." He Is pictured as either 
a falcon or a human body with a falcon's head. 

2. Re, the ancient Egyptian god of the sun. 

Re flew through the heavens In his fiery chariot. He was 
represented as a human being with the head of a falcon. 

3. Kal Ka'us, an ancient king of Persia. 

Kal Ka'us had a flying throne drawn by four eagles. 

4. The Arabian Nights Is a collection of famous stories In which 
various flying devices provide transportation. 



E. Aerospace vocabulary related to mythology 

The following chart lists some of the aerospace terms which orig- 
inated In ancient rrythology. 



Name and Type 
of Vehicle 

A1 rcraf t 

Orion 

Neptune 



Purpose of Mythological 

Vehicle Reference 



Anti- submarine 
patrol 



Orion was the son of Neptune, 
and had the power of walking 
over the sea. 



Anti-submarine 

patrol 



Roman name for the ruler of 
the sea. 
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Name and Type 
of Vehicle 


Purpose of 
Vehicle 


Mythological 
Refer® pta 

i 


Hercules 


Transport and 
airfreight 


The strongest man on earth. 
His great strength placed 
him on a level equal with 
the gods. 


Spacecraft 






Mercury 


First spacecraft 
In the American 
man-ln-space pro- 
gram. 


Mercury presided over 
every activity which 
required skill and dex- 
terity. He wears wing- 
ed sandals and a winged 
helmet. 


Gemini 


Second space- 
craft In the man- 
ln-space program. 


Castor and Pollux, ' s e 
Inseparable twins, ihey 
were assigned to Poseidon's 
service. 


Apollo 


The spacecraft 
which will carry 
American astro- 
nauts to the 
moon. 


Apollo, the epitome of 
masculine beauty and 
athletic prowess, drives 
the golden chariot of the 
sun across the sky. 


Pegasus 


Meteoroid tech- 
nology satellite. 


Wonderful winged horse 
who never tired of flying 
swiftly through the sky. 


Venus 4 


Ejected capsule 
for Venus soft 
landlnn. 10/67 


Goddess who traveled In a 
chariot drawn by swans or 
doves. Sometimes Venus 
was carried by the breeze. 


Aurora I 


In orbit. Inves- 
tigating formation 
of Aurora 
Borealis 


Goddess of the dawn. 


Echo 


Passive communi- 
cations satellite. 
Relayed voice and 
TV signals. 


Echo was a beautiful wood 
nymph who had one failing; 
she talked too much. Juno, 
angered by Echo's talk, 



punished her by limiting 
her power of speech to 
reply only. 
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Name and Type 
of Vehicle 


Purpose of 
Vehicle 


I“1y thologl cal 
Reference 


Missiles and Launch 


Vehicles 




Atlas 


Launch vehicle for 
free world’s first 
Intercontinental 
ballistic missile. 


Atlas was an enormous 
god of Incredible 
strength. He bore the 
world on his shoulders. 


Titan 


A family of launch 
vehicles* The Titan 
II is an ICBM with 
a nuclear warhead 
and an Inertial 
guidance system. 


The Titans were believed 
to be the Elder Gods, or 
the parents of the gods 
of nythology. 


Poseidon 


A submarine-based 
missile. 


(Neptune) Ruler of the 
sea. He had a palace 
beneath the sea, but was 
often In Olympus. 


Nike Hercules 


High altitude air 
defense weapon. 


Nike Is the goddess of 
victory. Hercules repre- 
sents great strength. 


Saturn V 


A super- boos ter 
which will send 
the Apollo to 
the moon. 


Saturn was the most Im- 
portant of the Titans. 
When he was dethroned by 
Zeus, Saturn fled to Italy 
and brought In the Golden 
Age, a time of perfect 
peace and happiness. 


Thor 


A family of ex- 
tremely reliable 
and versatile 
vehicles. 


A Norse god, the 
thunderer, with divine 
ml ght. 



IV. Ac tivities 

A. Language arts and social studies activities. 

1. Select a nyth In which a character's ability to fly Is essen- 
tial to the story. Discuss the significance and symbolism of 
wings and flying as they occur In the selected myth. 

2. Write a story about flying In the style of the ancient myth. 

3. Select an airplane, spacecraft, launch vehicle, or missile 
which Is named for a character In mythology. Relate the nyth 
to the class, and explain the way In which the name of the 
vehicle Is related to the nythological character. 
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4. Using the techniques of television production, prepare and 
present a program about flying creatures and objects which 
occur In nyths of many cultures. 

5. Make a bulletin board Illustrating a selected nyth arid Its 
relationship to flight. 

6. Look for cartoons In which some reference to rqy thologl cal 
flights Is made. 

7. On a world map Indicate regions where rnyths about flying 
originated. Show changes which have occurred In the names 
of the countries and In their boundaries. 

8. Look for examples In which mythological figures are used In 

trademarks or emblems to symbolize speed or strength. For 
example: The Winged Horee--Socony Mobil Oil Co.; Mercury-- 

Florlsts Telegraph Delivery Association; Minerva, Goddess 
of W1sdom--Equ1 table Life Insurance Co.; The Eagle, bird 
of Zeus--Un1ted States Seal; Department of State; various 
coats of arms. 

9. In 1970 the Air Force Is slated to add a new launch vehicle 
to Its Inventory. The new missile Is called the Athena H. 
Find out about the Athena H, and compare Its characteristics 
with those of the nythologlcal Athena (Minerva). 

B. Additional activities 

1. The power of flight has been represented In man's artistic 
expressions since earliest times. If study pictures of this 
type are unavailable, Illustrations In books of history, art, 
or nythology will serve. The following examples are 
suggested. 

Greek and Roman art: 

Winged Victory — statue 

Daedalus and Icarus -- oil sketch -> Rubens 

Aphrodite riding a swan -- Greek drinking cup 

Hypnos (Sleep) and Thanatos (Death) -- detail on a bowl 

Mercury (Hermes In Greek nythology) — statue 

Norsemen represented In art 

In Battle (Valkyries flying Into battle) 

Arriving at Valhalla (mural) 

Egypt, Mesopotamia, Persia, and the Orient 

Isis, winged Egyptian goddess — sarcophagus of Ramses 

III 

Ashur, Assyrian god 

Kal Ka'us on his flying throne 
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Egypt, Mesopotamia, Persia, and the Orient 

Lions, griffins, and other animals represented with 
wings 

Illustrations of the eagles and magic carpets of the 
Arabian Nights stories 
Winged Lien -- Chinese sculpture 

2. Sketch or paint a scene from a rrjyth In which flying of some 
sort contributes to the story. Suggested themes: 

"Phaeton's Chariot Ride" 

"Pegasus at the Well of Plrene" 

"Bellerophon and Pegasus find the Chlmaera" 

"The Harpies, Hounds of Zeus" 

"The Messengers of Odin" 

"Thor's Chariot" 

"Kal Ka'us on his Flying Throne" 

3. Draw a cartoon about flying which might have reflected the 

attitude or opinion of a mortal creature about 2500 B.C. 
(Example: p. 40, Science Digest , January, 1969.) 

4. Listen to Richard Wagner's Die Walkure . 



Resource Materials 



Books 

Above and Beyond ; The Encyclopedia of Aviation and Space Sciences ,. 14 
volumes. 

Bulflnch, Thomas, Bulflnch's Mythology , rev. ed., 11. 

Donovan, Frank, The Early Eagles . 

Emme, Eugene M. , A History of Space Flight . 

Fraser, Chelsea, The Story of Aircraf t. 

Gombrlch, E. H., The Storv of A rt. 

Grlmal, Pierre, Larousse World Mythology . 

Hamilton, Edith, Mythology . 

Josephy, Alvl^ Jr. (ed.), The American Heritage History of Flight . 

Miller, Francis Trevelyan, The World In the Alr j The Story of Flying In 
Pictures, Vol. I 
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"New Athena H Missile," Space World , Decanter, 1968, p. 28-29. 

"New Version of Athena Readied for ABRES," Aerospace Technology, 
April 8, 1968, p. 37. 

Science Digest (Cartoon). January, 1969, p. 40. 

Films 

Man In Flight (c, 30 min.) 

Fllmstrl ps 

Space and the Atom Series , "Man Learns to Fly" 

The Story of Flight 

Transparencies 
Daedalus and Icarus 
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SPECULATION AND EXPERIMENTATION 



I. Introduction 

World civilization swirled toward maturity as It was swept Into the 
stream of new Ideas about man and his destiny. The Crusades, the 
contacts with China, the expansion of trade and growth of cities, 
the chivalry and squalor of feudalism, explorations of the New World, 
the Invention of the printing press, the rise of humanism, the 
Renaissance and Reformation were some of the waves of this stream. 

Lining the shores of this river of thought were the men of the Middle 
Ages, some eager and enthusiastic for growth, some fearful and skep- 
tical of change. This unit Is the story of the men who participated 
In the expansion of scientific knowledge about flight. 

II. Concepts 

A. Man's attempts to master the techniques of flight began centuries 

ago. 

B. The art and literature of this period give evidence that man's 

Interest In flight was Increasing. 

C. Fiction has often presaged Inventions and events. 

III. Background Information 

A. Some attempts to fly Involved totally Impractical techniques. 

1. The "Sage of Spain," an Arabian Intellectual, covered his body with 
feathers and fell through a roof while attempting to fly. 

2. A Saracen from Constantinople In about 1100 dressed himself 
In a long white gown stiffened with willow poles. He 
attempted to glide from a high tower and fell to his death. 

3. At about the same time an English monk, named Oliver from 
Malmesbury, crashed to the ground after putting on wings and 
jumping from a great height. 

4. Joseph of Cupertino, an Italian monk, earned the nickname 
"The Flying Monk," by flying (It was said) without any type 
of mechanical assistance. 

5. In 1507, John Damian, an Italian adventurer, attempted to 
fly to France dressed In chicken feathers. He crashed and 
wryly commented that his failure was due to the fact that he 
was wearing "the feathers of a ground bird when he should 
have worn feathers of an eagle." 
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6. Some serious and scientific contributions were made. 

1. Roger Bacon (1212-1292), a Franciscan friar who developed the 
first scientific concepts concerning flight, wrote that man 
would not fly by attaching wings to his body; he believed 
that mechanical assistance would be necessary for flight. 

2. Leonardo da Vinci, a master sclertlst, sculptor, musician 
and painter, drew plans for a flying machine, helicopter and 
parachute. 

3. John Wilkins, Bishop of Chester, wrote two books related to 
flight and space travel. His Discovery of a New World, pub- 
lished In 1648, was concerned with scientific principles 
presented by Archimedes. 

4. Robert Hooke, an English Philosopher and scientist, who believed 
that man needed more than his owi muscle power for flight, 
constructed a small helicopter powered by a spring. 

C, Art and literature of this period reflect man's Increasing 

Interest In flight. 

1. Marco Polo wrote of wonderful kites and airships flown at 
the court of Kublal Khan. 

2. William Shakespeare, referred to attempts to fly In Hamlet , 
Merchant of Venice } and A Midsummer Night's Dream . 

3. Jonathan Swift's Gulliver's Travels. published In 1 727, de- 
scribes a flying 1 si an d--a foreshadowing of today's satel- 
lites. 

4. Cyrano de Bergerac, In 1649, wrote A Voyage to the Moon . 

This early science- fiction Includes the description of a 
rocket flight to the moon. 

5. Albrecht Durer, a famous German artist, made a woodcut of 
the ancient flight of Daedalus and Icarus. 

6. In 1606, Dr. Simon Stevln of Bruges, Holland, painted a 
colorful picture of a flying chariot for Prince Maurice of 
Orange. 

IV. Activities 

Language arts and social studies activities. 

1. Find out about Roger Bacon's theories of flight (Mirror of 
Alcheny). Discuss the ways In which his Ideas were tecelsred 
In terms of the political and religious climate at that time. 

2. Find out what contributions Leonardo da Vinci made to aviation. 
How are his Ideas reflected In modern aviation? 
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3. Read about Francesco de Lana's "flying boat." Why would 
his plan have failed If he had tried to build the boat? 

(The atmosphere would have collapsed the copper balls.) 

4. Read and discuss Locks ley Hall by Lord Alfred Tennyson. 

5. Read and discuss selections from Edgar Allen Poe's science 

fiction. 

6. Read about Jules Verne's balloon "The Victoria." 

7. Using map pins, indicate on a world map countries where 
serious thought was being given to manned flight, 1100-1750. 

8. Using the style of an epic, write a poem,' about an adventure 
in flying. 

B. Additional activities 

1. Find and display pictures of early attempts to fly. 

2. Draw a cartoon satirizing the Idea of manned flight. 

3. Draw or paint a picture of a flying machine which might have 
appeared in the period 1100-1750. 



Resource Materials 
Books 

Above and Beyond; The Encyclopedia of Aviation and Space Sciences. 14 
voD . ' 

Becker, Ber11, Drea ms and Realities of the Conquest of the Skies . 

Floheirty, John J., Whirling Wings . 

Josephy, Alvin Jr. (ed.), The American Heritage History of Flight. 

Miller, Francis Trevelyan, The World In the A1r{ The Story of Flying In 
Pictures . Vol. I. 

Polo, Marco, Travels of Marco Polo. 

Films 

Man In Flight (c, $o min.) 



o 
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Filmstrips 

S pace and the Atom Ser1es- -"Man Learns to Fly" 

Records 

Great Men of Science Series "Issac Newton and Galileo" 
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BALLOONS AND AIRSHIPS 



I. Introduction 

On June 4, 1783, two Frenchmen, the Montgolfier brothers, Inflated 
a huge balloon with hot air. When released from Its moorings, the 
balloon rose In history's first successful flight. Later the same 
year, two men were carried aloft In a basket gondola lifted by a 
hydrogen-filled balloon. After thousands of years of dreaming, 
man, at last, had flown. 

Numerous adventurous Europeans and Americans experimented with these 
fragile contraptions, carried aloft by the lifting power of hot air 
or hydrogen. Knowledge gained through balloon flight was applied 
to the development of the dirigible, an airship which could be 
steered. >nd regularly scheduled passenger flights became a reality. 

II . Concepts 

Experimentation with balloons resulted In man's first successful 
attempts to control ascent and descent. 

Experimentation with balloons provided much Information concerning 
the nature of air. 

The French dominated early balloon activity, but the Germans developed 
more advanced creft called dirigibles. 

With the advent of the dirigible (meaning "steerable"), llghter-than- 
alr craft aroused Increasing Interest In flight. 

Llghter-than-alr craft proved to have many disadvantages and Its 
usefulness Is limited. 

III. Background Information 

A. Scientists In several countries began experimenting with llghter- 
than-alr craft. 

1. England. Henry Cavendish, English chemist, discovered that 
hydrogen Is lighter than oxygen. 

Balloon flights across the English Channel. A high-altitude 
flight (over 21,000 ft.) provided the Information that man 
cannot survive at high altitude without protection against 
the cold and without a supply of oxygen. 

2. Scotland. Joseph Black, Scottish professor, concluded that 
a hydrogen-filled balloon could rise through the air. 

3. France. Montgolfier brothers built and experimented with 
several hot-air balloons, sending animals and men Into the 
air. 
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J. A. C. Charles and M. N. Robert built and ascended In a g 

hydrogen- f 1 1 led balloon. I 

4. United States. George Washington was present when the first 

balloon ascent was made In the United States. j 

B. Fire, explosion, damaging winds, and unreliable means of con- 
trolling llghter-than-alr craft resulted In general discour- •« 

agemerit of those Interested In the balloon as a developing means ' 

of air travel. 

C. Potential of aerial warfare was recognized by some people. 

1. In 1793, the French Government authorized an air arm. 

2. In 1846, John Wise (United States) suggested that a balloon 
be used to bomb the Mexican fortress at Vera Cruz. 

3. In 1849, the Austrians bombed Venice by releasing small hot- 
air balloons which carried time-bombs. 

4. Observation balloons were used during the Civil War (United 
States). 

5. In 1870-71, balloons t were used In the Franco-Prusslan war. 

6. Balloon ascensions provided excitement at county and state 
fairs In the early 1900's. 

D. Development of al rsh1ps--eng1ne-powered and steerable. 

1. In 1885, more than 100 years after the Invention of the 
balloon, Alberto Santos -Dumont, a Brazilian, designed and 
flew a powered, steerable airship. 

2. In 1902, the French Industrialists, Paul and Pierre Lebaudy, 
developed a practical dirigible. 

3. In 1904, Captain Thomas S. Baldwin of the United States Army 
flew a dirigible at the St. Louis World Fair. It was 
powered by a Curtiss engine. 

4. By 1910, Germany had taken the lead In developing llghter- 
than-alr craft. After designing a type of dirigible which 

was named after him, Count Ferdinand von Zeppelin formed • 

the German Airship transportation Company which operated 
a fleet of these dirigibles. 

5. During World War I, Germany used airships for scouting, j 

observation, supply, and bombing. 

6. In 1933, the German airship, Graf Zeppelin became the first j 

airship to fly around the world. It furnished commercial ! 

service between Germany and South America until 1937. 




7. In 1937, the Hlndenburg (German) exploded while approaching 
Lakehurst, New Jersey. This ended regualr airship service 
from Germany. 

8. After World War I, some airships were built by Great 
Britain, Italy, and Russia. They were mostly for military 
purposes, and nearly all of them crashed. 

9. The best-known airships built by the United States, The 
Shenandoah, The Akron, and The Macon, crashed and burned. 

10. In 1961, the United States Navy ended Its Ugh ter- than -air 
craft program. 

E. Balloons are used to collect meteorological data. 

1. In 1934, weather balloons were launched from Lambert Field, 
St. Louis, Missouri. Instruments automatically recorded 
atmospheric pressure, temperature, and humidity. At about 
65,000 ft., the balloon burst and floated back to earth. 
Finders were offered $5.00 for returning the Instruments 

to Lantert Field. 

2. The advent of the computer made It possible to utilize 

the thousands of bits of data collected by weather balloons. 

3. Cllntlng at the rate o f 1,000 feet per minute, radiosonde 
balloons from more than 500 stations In the northern hemi- 
sphere, report on conditions In the stratosphere and tropo- 
sphere. 

a. Sensors collect data about the temperature, pressure and 
humidity. 

b. Tiny radios transmit Information to teletypewriter banks 
at the National Meteorological Center (NMC) In Sul tl and , 
Maryland. 

c. The data collected Is fed Into computers which analyze 
It and make weather forecasts which are broadcast 
throughout the day. 



IV. Activities 

A. Language arts and social studies activities 

1. Have a group of class merters plan and conduct a panel dis- 
cussion. Students might present various opinions about the 
significance and future of air travel as they were held by 
such men as Benjamin Franklin, Samuel Johnson, George 
Washington, and Napoleon. 



2. Read a newspaper account of one of the early balloon ascents. 
Compare stories of the aeronauts of earlier days to those 

of the astronauts of today. The class might also compare 
the styles of wrl ting. 

3. Write a dally log as It might have been written by a 
balloonist during a cross-country race. 

4. Write an editorial which might reflect a popular opinion of 
the times concerning the balloon ascension of Madame Thlble 
(first woman passenger, 1784) or Mrs. 1. A. Sage (first 
English woman to dare an ascent, 1785). 

5. Write an editorial which might reflect a popular opinion 
concerning Jeannette Piccard's contributions to the work 
of Jean and August Piccard (1930's). 

6. Construct a time line beginning with 1750. Use $ynt>ols 

cut from construction paper to mark the chronology of slgnlfl 
cant dates In the history of balloons and dirigibles. 

7. Write a ballad about the crash of the Hlndenburg. 

8. Pretend you are on the crew of a German dirigible during 
World War I. Write a letter to a merrfcer of your family 
describing your observations. 

9. Report on modem uses for balloons and airships. Current 
newspapers and magazines are useful reference materials. 

10. Read and discuss Jules Verne's Around the World In 80 Days . 

Additional activities 

1. Paint a balloon designed In the style of the first manned 
Montgolfier balloon. 

2. Draw a cartoon satirizing the advancement of balloon flight. 

3. Design and prepare a poster publicizing a balloon ascension 
at a state fair as It might have ap >ared In the late 1890's. 

4. Paint an aeronaut's -eye flew of the Paris Exposition, 1867. 

5. Listen to a recording of the music from the film "Around 
the World In 80 Days." 
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Resource Materials 
Books 

Above and Beyond ; The Encyclopedia of Aviation and Space Sciences , 14 
volumes. 

Burchard, Peter, Balloons . 

Dollfus, Charles, Book of Balloons . 

Douty, Esther M., Ball in the Sky; The Story of John Wise . 

Dwl ggl ns • Don, The Air Devils; The Story of Balloonists, Barnstormers , 
and Stunt Pilots . 

Gllnes, C. V., Lighter Than Air Flight . 

Miller, Francis Trevelyan, The World In The Air; The Story of Flying 
In Pictures, Vol. I 

Poole, Lynn and Gray, Balloons Fly High . 

Poole, Lynn and Gray, Ballooning In The Space Age . 

Richards, Norman, Plants In the Sky . 

Rolt, L. T. C., The Aeronauts; A Dramatic History of the Great Age of 
Ballooning . 

Stehllng, Kurt R. and William Beller, Skyhooks. 

Films 

From Balloon Gondola to Manned Sptcecraft (c, 27 min.) 

Other Media 

America Drops Zep Program 12? (Film Clip) 

Hindenburg Crash Ends Era 161 (Film Clip) 

Space and the Atom Series, "Man Learns to Fly" (Filmstrip) 

Science packet - Balloons and dirigibles I 29 0 (Transparency) 
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WINGED FLIGHT BECOMES A REALITY 
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I. Introduction 

With the Wright brothers' historic flight at Kitty Hawk In 1903, 
winged flight, the dream of ages past, became a reality. Foun- 
dations laid by experimentation In the 19th century enabled men 
of the twentieth century to reach this long sought goal as the air 
age began, The economic, political, and social Implications of 
air transportation are real and often staggering. The use of air- 
craft In war and peace has almost completely revolutionized man's 
life. It continues to transform the shrinking world and affect 
man's Interaction with man upon this earth. 

II. Concepts 

A. Research and experimentation by some of the nineteenth century 
scientists became the foundation for modern aerodynamics. 

B. The Wright brothers' achievement of winged, powered flight was 
the first step toward making flight practical. 

C. The development of the airplane brought about great changes In 
International relationships. 

D. The use of aircraft In warfare has great strategic and psycho- 
logical significance. 

E. Development of aircraft and related Industries has great eco- 
nomic Implications. 

III. Background Information 

A. Early accomplishments In aeronautical science 

1. 1800 ' s . The research and experiments of George Cayley 
(England) laid the foundation of all modem aerodynamics. 

2. 1690 ' s . Otto Llllenthal (Germany) was the first to demon- 
strate that, with or without power, the air could support 
man In winged flight. 

3. 1890-early 1900's . Octave Chanute (United States) prepared 
background Information about stability and structural 
strength which helped the Wright brothers build an effective 
machine. 

4. 1890-early 1900's. Samuel Langley ! (United States) pioneer- 
ed In aviation research. Hairpton, Virginia, Is the site of a 
NASA research center named for Samuel Langley. 
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B. The first successful major flights 

1. 1903. Wright brothers (United States) successfully took off, 
flew, and landed several times. 

2. 1906. Santos-Dumont (Brazil) was recognized In Europe as 
the first man to make a successful airplane flight. 

3. 1905-1908. In Europe many men were making airplane flights, 
but aviation In the United States was far ahead of that In 
Europe. 

4. 1907. Glenn Curtiss (United States) earned many trophies 
and prizes In early aviation history. He established a 
flight training school near San Diego, and built the first 
aircraft for the U. S. Navy. 

5. 190 ). Louis Blerlot (France) made the first airplane 
flight across the English Channel. 

6. 1908-1914. Aviation meets In Europe and the United States 
capture the Interest of the public. Many flying contrap- 
tions were built; exhibition flyers set records and thrill- 
ed crowds. 

C. World War I 

1. 1914. Airplanes were In the war from the beginning; how- 
ever, their principal use was for observation and scouting. 

2. As the war progressed both sides began to use aircraft for 
carrying bonbs, as fighter planes, and for psychological 
warfare. 

3. 1915. Roland Garros (France) mounted a rifle behind the 
propeller of his airplane. 

4. Anthony Fokker (Germany) Improved on this arrangement by 
synchronizing the machine gun with the revolving propeller, 
so that the pilot wouldn't shoot himself down. 

5. Hugo Junkers (Germany) produced an all-metal airplane with 
no external struts or bracing. 

6. 1916. The United States had only two arny airplanes, and 
they were declared unfit for service. 

7. 1918. American fliers were In coribat for the first time, 
and they had to fly French-built airplanes. 

8. 1918. After a painfully slow start, the United States 
gained superiority In the air. 
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D. World War I had Important effects on aviation 

1. Control of the air became a necessary requisite for suc- 
cessful ground or sea operations. 

2. A surplus of pilots and airplanes after the war greatly en- 
hanced and expanded the aviation Industry. 

3. The value of air strategy became apparent as the Allies 
used formation flying, strategic boitblng, and saturation 
attack. 

E. Development of aviation between World War I and World War II 

1. 1918. Airmail routes were established In the United States. 
(Although mall had been carried by air before, this was the 
first regularly scheduled airmail service.) 

2. 1926. Richard Byrd and Floyd Bennett (United States) flew 
a Fokker trl -motor over the North Pole. 

3. 1927. Transatlantic fllahts were being made. Charles 
Lindbergh (United States; made the first solo transatlantic 
flight. 

4. 1932. Amelia Earhart (United States) made the first trans- 
atlantic solo flight by a woman. (Her disappearance over 
the Pacific In 1937 has never been completely explained.) 

5. 1935 Over 150 aircraft manufacturers were building many 
different models of aircraft to serve different purposes. 

6. 1936. The Douglas DC-3 scored a major triumph as It carried 
30 passengers from Chicago to New York In a heated, pressur- 
ized cabin. 

7. 1937. The Hlndenburg, a German airship, crashed and burned 
minutes after landing at Lakewood, New Jersey, thus ending 
the era of travel by airship. 

8. 1935-1939. Aogresso r nations used air power In small wars 
In China, Ethiopia, and Spain. 

a. Proved that civilians were no longer exenpt from the 
horrors of war 

b. /Wakened unprepared nations to the need for developing 
air power 

F. World War II, the air >var 

1. 1939. The German Luftwaffe was the strongest air force In 

Europe. 
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2. 1940. The air power of France consisted mostly of obsolete 
planes. 

3. 1940. The Royal Air Force, England, proved the Importance 
of superiority In the air at Dunkirk. 

4. 1941. Pearl Harbor, Hawaii. The United States fleet was 
attacked by Japanese raiders, bombers, and torpedo planes. 

5. 1942. Col. James Doolittle, United States, led a group of 
B-25's In a bombing raid on Tokyo, Japan. 

6. 1945. 8-29 's, United States, dropped atomic bombs on 

Hiroshima and Nagasaki, Japan, bringing the war to an end. 

7. 1939-1944. Jet aircraft were being built by Germany and 
England, but they were not In time to be used In WWI I . 

The Jet age 

1. 1948-49. Airplanes proved effective In the Cold War a$\the 
United States carried life-saving cargo to 8er11n, Germany. 

2. 1947-52. Charles Yeager (United States) made the first 
supersonic flight In the Bell X-l, an experimental aircraft. 
Additional flights of experimental planes tested various 
features of aircraft design, Including the variable-sweep 
wing now Incorporated In the design of the Mil. 

? 1952. The X-15 program (United States), designed to help 

scientists study the problems of very high altitude, hyper- 
sonic manned flight, prepared the foundation for manned 
space flight. The last of the three X-15 ' s made Its final 
flight on October 24, 1968. The X-15's made 199 flights, 
reached altitudes of more than 67 miles, attained a top 
speed of 4,520 nph and logged about 30 hours of time In the 
air. 

4. I960. A U-2, high-flying United States reconnaissance air- 
plane was brought down In Russia, again dramatizing the 
Importance of the air as an International arena. 

5. 1961-62. Cownerclal aviation expanded rapidly, but In 1962, 
two- thirds of the American people had yet to make their 
first flight. 

6. 1964. The SR-71, United States Air Force reconnaissance 
aircraft, capable of flying more than 2000 mph, flew. 

7. 1968. Airborne multitudes around the world. 

a. The aerospace Industry remains the largest manufacturing 
employer In the United States, with over 1.4 million 
workers. 



b. Airlines around the world provide an Important market 
for American-built airplanes. 
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c. Between 1967 and 1968 production of utility and exec- 
utive aircraft Increased from 13,577 to 14,000 units. 

d. Civilian helicopter production Increased from 455 units 
to 511 units between 1967 and 1968. Value of this type 
of aircraft production rose from $43 million to $57 

ml 1 1 1 on . 

e. Vertical and/or short takeoff and landing craft (V/STOL's) 
and helicopters serve specific purposes. 

H. Jet transports: the third generation 

1. Advanced technology jets will have powerful turbofan engines, 
be capable of attaining great speeds, and have high-volume 
Interiors. 

2. Different models will serve different purposes: 

Boeing 747 300-490 passengers 

McDonnell Douglas DC-10 (airbus) 250-350 passengers 

Lockheed L-1011 (airbus) 250-350 passengers 

Boeing 747-F 215,000 lbs. of cargo 

Lockheed C-5 (USAF) 270,000 lbs. of cargo 

I. Airplanes of the future 

1. 1968 (flew Decenber 31) Russia's Tupolev 144 (TU-144) 

2. 1969 Anglo-French Concorde flew March 2, 1969 

3. 1972 (?) United States. The Boeing SST has developed many 
problems. 

J. Progress brings problems 

1. Inadequate terminal buildings 

2. Jet engine noise 

3. Air traffic control 

4. Transportation from airport to city 

5. Need for Improved navigation systems 

6. Possibilities of excessive G-loads and dangerous radiation 
levels 
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7. Need for smoother runways 



8. Legal questions related to the Civil Aeronautics Board 
(CAB) decisions awarding air routes. 

9. Inadequacies of cockpit and passenger sections' air- 
conditioning systems 

Activities 



A. Language arts and social studies activities 

1. Read about the contributions which George Cayley, or some 
other pioneer, made to the study of aeronautics. Report 
to the class using diagrams, transparencies, and/or other 
visuals. 

2. Display a collection of models of historic airplanes or 
pictures of early aircraft. Discuss the personal qualities 
which early fliers must have had. 

3. Make a time line beginning with the year 1900. Using sym- 
bols, show the progress of aviation as It developed in 
various countries of the world. 

4. Make a list of the developments In aviation which could 
only become possible after powered flight became a reality. 

5. Report to the class on the history of the United States 
Air Force. Include Information about the court-martial 
of Billy Mitchell. 

6. Read an account of a sailplane pilot's experiences and 
Impressions as he soars over the land. Write a poem 
expressing the exhilaration and beauty of flying an un- 
powered craft. 

7. Make a bulletin board which tells the story of aviation In 
Nebraska. Include Information about early aircraft manu- 
facturing, Lindbergh's flight training, carrying airmail, 
etc. 

8. Find out how many employees work at the world's largest 
airports. Discuss the complications arising from tba In- 
creasing nunter of workers, and some of the possibilities 
for reducing the problems. 

9. Make a list of words which, when used In connection with 
flying, have a different meaning than they do In common 
usape. For example, buzz, holding, clearance, scan, guppy, 
celling. 

10. Write and present a play which will Inform the audience about 
the conditions under which the Berlin Airlift was conducted 
and the Impact which It had on the Communist world at that 
time. 
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11. Listen to a recording of excerpts from Sir Winston Churchill's 
war messages. Discuss his tribute to the Royal Air Force. 

12. Have a class debate the topic: "The atomic bomb was the 

best means to bring World War II to an end." 

13. Discuss the Impact of the Increase In general aviation. 

Include both benefits and problems which It causes. 

8. Additional activities 

1. Design an airport Vo r the twenty-first century. 

2. Have a paper glider contest* emphasizing the creative 
construction of each entry. 

3. Find out about the aviation art which Is exhibited at the 
Smithsonian Institution, The U. S. Air Force Acadeniy, and 
the Air Force Museum at Wrlght-Patterson Air Force Base. 

If possible, secure prints for a classroom exhibit. 

4. Paint a picture which expresses your Impression of some 
aspect of space exploration. (NASA commissioned several 
outstanding artists to do this kind of an assignment. 

Pictures ranged from representations of a rocket launch to 
abstract representations of the universe.) 

5. In the style of Milton Canlff, draw a picture representing 
some aspect of the air war In Viet Nam. 

6. Design a poster which urges traveling by air. 

7. Have class menters find out the titles of some songs which 

tell stories of the men In the Air Force and the planes 
they flew during WWII. Discuss the way In which music re- 
flects the mood of a country. (Examples: Cornin' In on a 

Wing and a Prayer; Rosie the Riveter.) 



Resource Materials 



Books 



Above and Beyond ; The Encyclopedia of Aviation and Space Sciences .14 
volumes. 

Anders, Curt, Fighting Airmen . 

Clark, Arthur C., and the editors of life , Man and Space . 

Cooke, David C., Flights That Made History . 
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De Leeuw, Adele, The Story of Amelia Earhart . 

De Leeuw, Hendrik, Conquest of the Air . 

Donovan, Frank, The Early Eagles . 

Duke, Neville and Edward Lanchbery (ed.), T he Saga of Flight . 

Frank, F. Or., Experimental Planes, Subsonic and Supersonic . 

Glbbs-Smlth, Charles H., The Invention of the Aeroplane (1799-1909) . 
Gurney, Gene, Test Pilot . 

Haggerty, James J. and Warren R. Smith, U.S. Air ForcetA Pictorial 
History In Art . 

Holland, Maurice, Architects of Aviation . 

Johnson, S. Paul, Horizons Unlimited . 

Josephy, Alvin Jr. (ed.), The American Heritage History of Flight . 

Lindbergh, Charles A., The Spirit of St, Louis . 

Mason, Herbert, Bold Men , Far Horizons; The Story of Great Pioneer 
Flights . 

National Aeronautics and Space Administration, X-15; Research at the Edge 
of Space . 

Reynolds, Quentin, The Wright Brothers! Pioneers of American Aviation . 
Rlckenbacker, Edward V., R1 ckenbacker . 

Robinson, William, "Employees are a Big Congestion Factor," American 
Aviation . November 25, 1968, pp. 16-1/. 

Smith, Lerol, "At Once With the Eagle," Aviation Graphic . 1968, p. 7-11 

Stever, H. Guy, James J. Haggerty, and the editors of Life , Flight . 

Still, Henry, To Ride the Wind; Biography of Glenn Martin . 

Thomas, Shirley, Men of Space; Profiles of the Leaders In Space 
Research . 

Whltehouse, Arch, Legion of the Lafayette. 
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Films 



Air Age (b/w, 30 min.) 

Flight of the Spirit of St. Louis and Friendship 7 (c, 24 min.) 

We Saw It Happen; Wright Brothers to 1960 , Parts I and II. (b/w, 58 min.) 
X-15 Documentary (b/w, 24 min.) 

8 m. Single Concept Films 

Lindbergh's Atlantic Flight 
The M-2 Spacecraft 

Filmstrips 

Space and the Atom Serie s, "Man In Flight" 

The Wright Brothers 

Film Clips 



The Amelia Earhart Story #230 

Barnstormers Storm U.S. 123 

Byrd Files Over North Pole #360 

Famous First In Aviation #103 

Howard Hughes Files Around the World #313 

Llndy Files Alone #34 

1919--NC-4 In First Trans-Atlantic Flight #290 

R.A.F. Over Britain #356 

Ruth Elder Files Atlantic #153 

San Diego to Hawaii .. .Non-Stop Flight, 1925 #215 

U.S. Bonfcers Over Europe #187 

The "Wrong" Brothers #57 

Scenes of early flying machines, with humorous commentary. 



Pictures 



NASA Art Exhibit - reproduction of paintings 

TfM Aviation Lithographs (12 pictures to a set) 

Air Power-1955 - military planes and helicopters of U.S. 
Aviation Hall of Fame - feats of aviation's flying heroes 
The Barnstormers - early exhibition filers 




TRW Aviation Lithographs (continued) 

Before Kitty Hawk - experimentation prior to Wright Brothers 
Dawn of Wings - pioneer planes of the world 
The Early Birds - men and women who flew solo before December 17, 
1916 

Famous Firsts - planes and pilots, 1908-1919 

The Fledglings, World War I - WWI military planes and pilots 

For the Record - WWI I military planes of Axis Powers 

The Golden Decade - historic flights (1920-1930) 

Jet Argosies - 1964 - Turbojet transport planes 
Pioneer Mall Wings - U.S. Mall planes, 1911 to 1931 
Rescue - missions of Air Rescue Service 
Salute to a Giant - U.S. commercial planes 
Sky Servant - personal planes after WWII 

The Thompson, Postwar - planes In Thompson Trophy race 1946-1961 

USAF...50 years - history of U.S. military aviation 

Wings of the 0X5 - planes of the twenties which used 0X5 engine 



Records 



I Can Hear It Now 1919-1932 

Side 2, Band 2 "Lindbergh's Flight" 

I Can Hear It Now Set MM-800 

Side 2 "Hlndenburg Disaster" 

Side 7, "U.S. Declaration of War by Franklin D. Roosevelt" 

Side 10, Chaplain Wm. Downey, U.S. Air Force, says a prayer at 
Tinian before the takeoff of the Enola Gay, which carried 
the first atomic bomb used In warfare. (Truman’s voice.) 

Winston Churchill Speaks --£xcerpts from fifteen addresses with 
emphasis on the messages given between 1940 and 1941. 

World War I Fighter Planes In Action . Riverside 95508 Stereo, (R. L. 
P5508 Mono) - Sounds of old planes. 



Other Media 



Historical Aircraft (slides) 

Cayley's Flying Machine (transparencies) 

Chanute’s Glider 
Lllenthal's Glider 
Modern Delta Wing 

"Spirit of St. Louis" - Charles A. Lindbergh 

Wright Brothers - First Successful Flight, 1903, Kitty Hawk, N.C. 
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THE SPACE AGE 



I . Introduction 

The space age began with the launching of Sputnik by the U. S. S. R. 
on October 4, 1957. Man has now been thrust Into a new era of ex- 
ploration and discovery as he attempts to probe the secrets of the 
universe lying beyond the earth's lower atmosphere. 

A necessary precursor to space flight, the development cf rocketry, 
had been a long slow process dating back to the early Chinese use 
of rockets In warfare. From the erratic, unreliable, early rocket 
has come the launch vehicles capable of lifting man Into space. 

II. Concepts 

A. Nations of the world were very slow to (realize) recognize the 
potential of rockets. 

B. The modern age of rocketry (beginning about 1900) developed as 
a result of the efforts of Russian, American, and German sci- 
entists . 

C. October 4, 1957, the date of the launching of Sputnik, is 
generally regarded as the beginning of the Space Age. 

D. The benefits of space exploration are extensive. 

E. Maintaining superiority In space technology Is essential to 
national defense. 

Ill . Background Information 

A. Early stage of rocketry 

1. 1200. The Chinese use rockets In warfare, thus leading to 
the development of rockets by others. 

2. 1400-1600. Scientists In England, France, and Italy were 
experimenting with rockets as weapons. 

3. 1800's. England's use of Congreve's rockets In battle, 
helped bring about Napoleon's defeat. 

B. About 1900 scientists began seriously to consider rockets as a 
means of achieving space travel. 

1. 1903. In Russia, Konstantin Tslolkovsky published a treatise 
on liquid fuel for space propulsion. 

2. 1919. In the United States, Robert Goddard published a re- 
port, "A Method of Reaching Extreme Altitudes." 
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a. 1926. Goddard launched the first liquid-fuel rocket. 

b. 1929. Launched first Instrumented rocket. 

3. 1923. Professor Herman Oberth, an Austro-Hungarian, pub- 
lished his theories on liquid fuel propulsion. 

a. 1938. Oberth was requested to help Germany develop 
rockets. 

b. His work Is still accepted as a guide for rocket experts. 

4. Rocket societies were formed Independently, by Interested 
scientists. 

a. 1927. In Germany, the VFR — Society for Space Travel -- 
Included some of the world's outstanding scientists. In- 
cluding Willy Ley and Wernher Von Braun. 

5. Rockets In World War II 

a. 1940. In Germany, rapid progress was being made, but 
greatest accomplishments were In the area of ballistic 
missiles. 

b. 1940. Rocket production began In the United States with 
the armed forces, universities, and manufacturers coop- 
erating. 

c. 1940. Russia, England, France and Italy were working 
on rockets for launching missiles. Japan produced a 
rocket propelled suicide airplane. 

C. Early post-war rocketry 

1. 1945. The United States and Russia emerged as leaders In 
developing rockets. 

a. Russia's rocket and space flight programs were highly 
secret. 

b. The United States and England felt no sense of urgency, 
and misconstrued Russia's silence. 

2. 1945-1950. Immediately after the war, sounding rockets were 
developed by the United States, Russia, and many other coun- 
tries. 

D. The first sate 1 1 1 tes 

1. 1957. International Geophysical Year 

2. 1957. October 4, 1957, Russia launched Sputnik and the 
space age. 




41 



3. 1957. November, 1957, Russia launched Sputnik II, which 
carried a live dog. 

4. 1957. In December, 1957, the United States made Its first 
attempt to launch a satellite. Vanguard TV- 3 was a failure* 

5. 1958. In January, 1958, Explorer I was successfully 
launched by the United States. 

E. The race for space 

1. 1961. At the end of Elsenhower's administration the Russians 
were far ahead of the U. S. In developing rocket thrust. 

2. 1961. Incoming President Kennedy appointed James Webb 
as the new administrator of the National Aeronautics and 
Space Administration. Under his vigorous direction, NASA 
gained renewed support and confidence. 

3. In April, 1961, Russian Cosmonaut Yuri Gagarin orbited the 
earth. 

4. On May 5. 1961 (23 days after Gagarin's flight), Alan 
Shepard, an American astronaut, made a sub-orbital flight 
In the Freedom 7. 

5. May 26, 1961, President Kennedy urged the United States to 
commit Itself to the goal of landing a man on the moon and 
returning him safely to Earth by 1970. 

a. Leadership In space is important to our national pres- 
tige, and It Is essential to military security. 

b. Kennedy believed the space program would result In 
improved communications, better weather forecasting; 
have economic and social benefits*, reap technological 
benefits for Industry; serve as a stimulus to science 
and education. 

6. February 20, 1962. John Glenn aboard the Friendship 7, proved 
that the United States, too, could place a manned spacecraft 
in orbit and return it safely to the earth. 

President Kennedy spoke from the Rose Garden at the Vlhite 
House: "I know that I express the great happiness and 

thanksgiving of all of us that Colonel Glenn has completed 
his trip, and I know that this Is particularly felt by Mrs. 
Glenn ar.d his two children." 

"I also want to say a word for all of those who participated 
with Colonel Glenn at Canaveral. They faced many disap- 
pointments and delays--the burdens upon them were great--but 
I think their judgment has been vindicated." 
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"We have a long way to go In this space race. But this Is 
the new ocean, and I believe the United States must sail on 
It and be In a position second to none." 

F. Expanding the space program 

1. 1960. Both the United States and Russia recognized that the 
greatest achievements In space can be made only through the 
combination of man and machine. 

2. Unmanned scouts collect Information about space and transmit 
It back to earth, thus making It possible to send man into 
space earlier and more safely. 

3. Unmanned satellites facing the earth have provided compre- 
hensive Information about the earth and Its environment. 

G. Unmanned space flight: a new era In science 

1. The artificial satellites which have been placed In earth- 
orbit have a variety of purposes, but can, in general, be 
placed In one of three categories: scientific, military, 
and earth-resource applications. 

2. Weather and surveillance satellites 

a. Handle data in two ways: 

(1) Stored-data model takes pictures and stores them 
on magnetic tape for later readout to the World 
Meteorological Center at Sultland, Maryland, and the 
Air Force Global Weather Central in Neoraska. 

(2) Automatic Picture Transmission (APT), takes and 
transmits pictures continuously. 

b. Nimbus and TIROS programs have proved most successful, 
and form the nucleus for present and future weather- 
observation systems. 

c. Uses of weather satellite data 

(1) Extended long-range weather forecasts 

(2) Meteorological investigation of remote areas 

(3) Information about weather conditions for safe launch- 
ing and landing of manned space shots. 

d. TIROS Operational Satellite System (TOS) Is a world-wide 
system of satellites, command and data acqulstlon stations, 
communications to link the system, a satellite control 
center, and a data-processlng center. 




43 



3. Communications satellites 

a. Communication satellites are of two types --passive and 
active. Passive satellites generally have no Instru- 
mentation, but reflect a signal without amplifying It. 
Active satellites receive messages and re-transmlt 
them to earth 

b. Various agencies have built communication satellites. 

M111tary--Score, Courier, Advent 
NASA--Echo, Relay, Syncom 
Commercial organ1zat1ons--Telstar, Early Bird 
Amateur radio operators--Oscar 

c. The 63-nation International Telecommunications Satellite 
Consortium (Intelsat) Is developing a series of satel- 
lites which will provide a global system of communications. 
It Is capable of handling 1,200 two-way telephone conver- 
sations or four television programs simultaneously, (Two 
additional satellites will complete this system.) A 4- 
satelllte series, Intelsat 4, Is planned for the early 
1970 * s . It will carry as many as 44,000 conversations. 

d. A tri-service communications satellite was launched on 
February 9, 1969, Serving Air Force, Army, Navy, this 
Tactical Communications Satellite can carry 10,000 con- 
versations simultaneously: 

4. Navigation satellites can improve air traffic control, reduce 

the number of collisions involving aircraft, as well as ships, 

make search and rescue operations more efficient, 

a. Prime goal of navigation satellites is to make the crowded 
North Atlantic air corridor safer. 

b. U« S. Navy Navigation Satellite System (formerly called 
Transit) was opened to commercial shipping on July 29, 

1968 = 

c. Queen Elizabeth II will be the first passenger vessel 
capable of utilizing a satellite In navigation, 

5. Geodetic exploration 

a. Scientists use three kinds of tools to explore the earth's 

environment: sounding rockets, Explorer satellites, and 

Orbiting Geophysical Observatories. 

b. International cooperation permits the United States (NASA; 
to launch foreign-built payloads. 

Alouette--Canada 
San Marco- -Italy 
Ariel II--Great Britain 
Fr-1A--France 
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6. Interplanetary exploration 

a. Lunar explorations of Ranger, Surveyor, Lunar Orblter, 
and Apollo provided pictures of the moon's surface and 
proved that the surface of the moon would support a 
spacecraft,, 

b. Pioneer and Mariner spacecraft have probed the space 
between Venus and Mars, and have provided many pictures 

«- of Mars. 

c. Russia successfully launched a Venus shot which dropped 
a package of sensing instruments into the Venusian 
atmosphere. It detected winds of hurricane force, cloud 
temperatures of 104° to 536° F, an atmosphere containing 
98.5% carbon dioxide, and a surface pressure 15 times 
that of earth. 

H. Manned space flight 

1. Each of the three major steps in NASA's plan for placing 
astronauts on the moon by 1970 had specific goals. 

a. 1958-1963. Project Mercury (6 manned flights} goals: 

(1) To Investigate man's ability to survive and per- 
form In space 

(2) To develop hardware for spaceflights to come 

(3) To explore the fundamentals of spacecraft reentry 

(4) Set up a round-the-world tracking system 

b. 1964-1966. Project Gemini (10 manned flights) goals: 

(1) To evaluate the capability to maneuver the spacecraft 

(2) To evaluate the worldwide tracking system 

(3) To evaluate the spacecraft systems 

(4) To evaluate the recovery system 

(5) To evaluate the effects of prolonged exposure to 
space 

(6) To demonstrate the feasibility of extravehicular 
activity 

(7) To evaluate the performance of the rendezvous 
guidance and navigation system 
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(8) To accomplish rendezvous and dock In space 

(9) To use large propulsion systems In space 

(10) In addition to the specific goals assigned to 
each Gemini mission, various experiments were 
scheduled for Investigation 

3. 1966. Project Apollo (6 manned flights) goals: 

a. To land American explorers on the moon and bring 
them safely back to earth 

b. To establish the technology required to meet other 
national Interests In space 

c. To achieve for the United States preeminence In space 

4. Latest developments 

a. January, 1967. Apollo 204, burned during a routine 
test, killing Astronauts Grissom, White, and Chaffee. 

b. October, 1968. Apollo 7 orbited the earth for 11 
days. 

c. October, 1968. At the peak of the Apollo program 
approximately 20,000 firms and 350,000 people were 
working directly toward Its completion. 

d. December, 1968. Apollo 8. During this journey the 
astronauts became the first men to leave the grav- 
itational field of earth. Astronauts Borman, Anders 
and Lovell orbited the moon. 

e. February, 1969. Russians transfer cosmonauts In space 

f. March, 1969. Apollo 9. The Lunar Module Is tested 
In space for the first time. 



IV. Activities 



A. Language arts and social studies activities 

1. Discuss the connotations In the words "realize" and 
"recognize" as they are used In the first concept. 

2. Read the biographies of Robert Goddard, Wemher von Braun, 
and Konstantin Tslolkovsky. Compare their backgrounds, 
training, and experience. Discuss the personal qualities 
and Ideals which they share. 
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3. Read the biographies of several Russian cosmonauts. Discuss 
ways In which their background, personal qualities, and 
professional qualifications compare with those of American 
astronauts. ( Space World . April, 1969) 

4. Compare the heroic qualities of the astronauts with the 
qualities which made heroes In other eras of history and 
literature. (This could be an Individual written assignment, 
a panel discussion, or, stated as a resolution, a question 
for debate.) 

5. Make a list of aerospace-related words which have become part 
of our language since 1957. 

6. Display pictures of the earth as seen by the Apollo 8 crew 
while they were In lunar orbit. Have students pretend they are 
visitors from another world, describing the appearance of 
Earth, and the possibility of life on that planet. 

7. Discuss the Implications of nuclear-armed satellites and/or 
celestial bodies used as military bases. Discuss the dual 
purooses of photography In space and extra-vehicular activity. 



B. Additional activities 

1, Exhibit pictures of rocketry as It has developed through the 
years. 

2. Review the story of the writing of our national anthem, "The 
Star Spangled Banner *' 
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Resource Materials 



Books 

Above and Beyond ; The Encyclopaedia of Aviation and Space Sciences } 
lTTolumes . 

Alexander, Thomas W., Project Apollo ; Man To The Moon ^ J 

Becker, Berll, Jules Verne 

The Bell System, The Telsta^r Experiment 

Bester, Alfred, The Life and Death of a Satellite 

Caldln, Martin, Why Space? and How I t Serves You In Y our Dally Life 

California State College at Long Beach, M odel Spacecraft Construction 

Clarke, Arthur C. and the editors of Life , Man and. Space 

Cortrlght, Edgar M. , Unmanned Spacecraft of the United States 

"Cosmonaut 13: Vladimir Shatalov," Space World , April, 1969 p.31 

"Cosmonaut 14: Soyuz-5 Commander Boris Volynov; Cosmonaut 16: 

Yevgeny Khrunov," Space World , April, 1969 p. 32 

"Cosmonaut 15: Alexei Yeliseyev," Space World , April, 1969 p.33 

Dewey, Anne Perkins, Robert Goddard , Space Pioneer 

Dietz, Davl d, /VQ. About Satellites and Space Ships 

Dunlap, Orrln E., Communications In Space 

Emme, Eugene M. , A History of Space Flight 

Goodwin, Harold Leland, The Images of Space 

Gutland, Kenneth W., (ed.) Spaceflight Today 

Hendrickson, Walter B., Or., Satellites and What They Do 

Hill, Robert W., What The Moon Astronauts Will Do All Day 

Hubert, Lester F. and Paul E. Lehr, Weather Satellites 

Jaffe, Leonard, Communications In Space 
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Jakes, John, TIROS - Weather Eye In Space 
Lauber, Patricia, Big Dreams and Small Rockets 
Levy, Lillian, Space : Its Im pact on Man and Society 
Ley, Willy, Mlssl les , Moonprobes , and Megaparsecs 
Moore, Patrick, Space In the Sixties 

National Aeronautics and Space Administration, "A-R-I-E-L; First ; 
International Satellite," NASA Facts 

, Communl cation Satellites EP-40 

, "Interplanetary Explorer Satellites," NASA Facts, Vol. II, 
No. 1 

, "Mariner," NASA Facts , D-62 

, "Mariner IV," NASA Facts , Vol. II, No. 9 

, "Nimbus," NASA Facts , Vol. II, No. 7 

, Space: The New Frontier 

, "Surveyor," NASA Facts , NF-35 Vol. IV, No. 6 

, "Syncom," NASA Facts , Vol. II, No. 14 

, "TIROS," NASA Facts , Vol. II, No. 12 

Naugle, John E., Unmanned Space Flight 

Newlon, Clark, Famous Pioneers In Space 

Ordway, Frederick, III, History of Rocketry and Space Travel 

Ordway, Frederick, III, and Ronald C. Wakeford, International Missile 
and Spacecraft Guide 

Ovenden, Michael, Artificial Satellites 

Poole, Lynn and Gray Poole, Scientists Who Work With Astronauts 

Sol oman, Louis, Telstar 

Thomas, Shirley, Men of Space 

Tyler, A. Edward, The Space Around Us 

Vasslllev, Mo, Sputnik Into Space 
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Wldger, William K., Meteorological Satellites 
Williams, Beryl and Samuel Epstein, The Rocket Pioneers 

Fi 1ms 

America In Space : The FI rst Decade (c, 28 min.) 

Debrief : Apollo 8 (c, 16 min.) 

Father of the Space Age (b/w, 18 min.) 

The Flight of Faith 7 (c, 28 min.) 

The Four Days of Gemini 4 (c, 27 min.) 

The John Glenn Story ( c , 30 mi n . ) 

Man In Space (c, 31 min.) 

The Mastery of Space (c, 58 min.) 

Project Echo (c, 27 min.) 

Road to the Stars ( c , 30 min.) 

Ten Years t o Remember (b/w, 30 min.) 

Fi lmstrips 

A Ride In A Gemini Capsule (and record) 

Space and the Atom Series , "F1 1 ght Around the Moon, " 

Space and the Atom Series, "Man and the Moon," 

Film Clips 

Astronaut Training #331, Shows some of the aspects of training in the 
early stages of our space program. Deke Slayton Is the astronaut 
filmed. 




Pictures 



TRW Aviation Lithographs 
Rockets’ Red Glare - 



(12 pictures to a set) 
evolution of rocket power 
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BENEFITS OF SPACE EXPLORATION 



I. Introduction 

Space exploration has had an effect on nearly all facets of man's 
existence. Whole new Industries have arisen as billions of dollars 
are spent In research, development and manufacture of tools, mate- 
rials, and equipment for spaceflight. Politically, the nations of 
the world are faced with the necessity for devising a plan for 
peaceful, cooperative uses of space. Old academic disciplines 
broaden and new disciplines arise as data collected through space 
exploration cause an unprecedented explosion In man's knowledge of 
his earth and space environment. 

II . Concepts 

A. Space discoveries free man's Intellect from traditional bonds. 

B. Space research has practical value for science, Industry, and 
medicine. 

C. Aerospace Industries have enormous Impact on the world's econ- 
ony. 

D. A strong space program Is essential to national defense. 

E. International cooperation has taken place In certain aspects 
of the world's space programs. A space treaty, outlining 
legal policies and procedures, Is the most realistic hope for 
International cooperation In space. 

F. Educational programs In the United States changed radically 
with the advent of the space age and will continue to be 
Influenced by It. 

III. Background Information 

A. The space age has a direct Influence on the curricula of our 
schools. 

1. 1957. When Russia launched Sputnl , American education 

went Into an all-out, overnight, crash program. 

a. Federal programs were established to Increase and ex- 
pand science and foreign language programs. 

b. Physical education programs and national standards of 
physical fitness were advanced. 

c. New approaches to the teaching-learning situation were 
developed: programmed learning, language labs, revisions 
In science curricula, team- teaching, etc. 
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d. Scholarships! low-interest loans , and federal support 
will continue to help Improve education and produce 
well-educated men and women In every field. 

B. Technology for progress toward a better world. 

1. Improving education. The development of computers has made 

It possible to analyze complex problems and show an optimum 

plan for achieving a solution. 

a. Identifying problems In educating students with ethnic, 
cultural, or economic handicaps 

b. Providing new ways to assist Instruction 

2. Crime-detection techniques 

a. Electronic devices are used to match tire marks, hair 
samples, and fingerprints. 

b. Chemistry Is uSwd In a method of "sniffing" outside 
a building to determine whether or not narcotics are 
Inside. 

3. Night lighting for emergencies 

a. A system developed for nighttime military operations 
employs a high-intensity lighting system plus an air- 
to-ground communications link. 

b. Nonmilitary uses Include search and rescue operations 
on land and water, riot control, airborne traffic 
control, etc. 

4. Information systems utilizing computers can be used to 

retrieve Information very rapidly for many purposes. 

a. Instantaneous research for medical and legal problems 

b. Checking Income tax returns 

c. Keeping abreast of movements of known criminals 

5. Industry utilizes space-age advancements In many ways. 

a. Computer-controlled handling of cargo by air or surface 
transportation 

b. Nuclear generators, gas turbines, fuel cells, and solar 
power plants will provide new sources of power 

c. Improved methods of bonding metals and other materials; 
plastics which can withstand temperatures up to 650° F; 
light-weight, shock-resistant, non-corrosive pipe made 
from plastic and fiberglass. 
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d. Reclaiming of waste water and converting it into pure 
water; desalination of seawater; major air pollutants 
from coal-fired power plants can be processed to pro- 
duce sulphur or sulphuric acid; sewage is fed to certain 
types of algae which are dried and used for poultry feed, 
and the water is returned to the community for non- 
potable uses. 

6. Forestry, agriculture and geography 

Space-based surveys which utilize infrared photography pro- 
vide Information about all types of vegetation observed; 

information for planning and development; data for detect- 
ing plant disease; and scientific data for research. 

7. Oceanography 

a. Space technology can be used to detect the location of 
fish and plankton areas. This has vast implications 
for feeding a hungry world. 

b. Monitoring currents, storms, and iceberas can lead to 
more efficient and safer routing for ships. 

8. Medical applications of space-age information 

a. Methods of measuring ohysiological reactions in a person 
a great distance away 

b. Electrocardiogram checks for post-coronary patients 
can be made by telephone. 

c. Through a computerized system of management, blood banks 
can utilize tneir supplies much more efficiently, thus 
drastically cutting the waste of whole blood. (Blood 
can be used in transfusions until it is 21 days old. 

After that it is useful only in plasma and similar minor 
roles.) 

d. Instrumentation and computer techniques are used in a 
system which simulates human patient systems. This life- 
size model reacts realistically to drugs, anesthetics, 
itc. 

e. A heart-assist punp connected to the thigh arteries 
takes some of the load off a weak heart. 

f. Laser technology is being used for "knifeless surgery" 
on eyes, and the process is being evaluated in derma- 
tology, organ repair, amputation, and in microbio- 
logical studies. 
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g. A cross-spectral analysis computer program, which was 
developed to solve problems of rocket engine vibration, 
Ignition and combustion, has been found to be useful In 
medical research and brain studies. 

h. Computerized systems will store vast amounts of medical 
knowledge and logic, which will be Instantaneously 
available to doctors, thus giving them the benefit of 
the experience and Information collected by many. This 
will also allow doctors more time with patients and re- 
duce the possibility of error In transferring infor- 
mation. 

C. Over the past several years the aerospace Industry has increased 

at approximately 10% per year, and trends Indicate that this 

pace will continue A r speed up. 

1. According to Karl G. Harr, President of Aerospace 
Industries Association, In the Winter 1969 Issue of 
Aerospace (official publication of the Aerospace Industries 
Association) the following growth has taken place: 

a. Total aerospace sales reached $30.1 billion, an Increase 
of almost $3 billion above 1967 

b. Commercial aerospace sales Increased by 39% 

c. Aerospace exports rose 32%; to a $3 billion level 

d. The total nunfcer of people employed In aerospace Indus- 
tries In 1968 exceeded 1,400,000. 

2. Programs for very large aircraft, both military and commer- 
cial are moving ahead. 

3. Scientific satellites will provide data for planning land 
use, earthquake detection, and better, more rapid location 
of water pollution. 

4. Department of Defense expenditures for aircraft, missiles 
and space In 1968 we re approximately $1,425,000,000.00. 
Contract awards for aircraft, missiles and space totaled 
$1,971,000,000.00. 

D. An Investment In security 

1. A method of accomplishing satellite rendezvous In space will 
be Important In advanced space travel; It also provides a 
means of Inspecting suspicious satellites which could be 
armed. 

2. A navigation satellite will be of assistance to all ships 
equipped tc use It; It may also be usefu for a submarine 
seeking a target for Its missiles. 
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E. Law for space 

1. As early as 1919 (Relating to the Regulation of Aerial 
Navigation, Paris) it was realized that It would be neces- 
sary to have International regulations on such matters as 
navigation, registration, flight operations, search, aid, 
investigation of accidents, criminal offenses, etc. 

2. Existing agreements regarding the complete and exclusive 
sovereignty which a state has over the airspace above Its 
territory did not apply to cosmic space. 

3. 1959. The General Assent ly of the United Nations establish- 
ed a committee on the Peaceful Uses of Outer Space to pre- 
pare an outline for a treaty. 

4. The space treaty covers the following points. 

a. Outer space shall be free for exploration and use by all 
states; also, there shall be freedom of scientific In- 
vestigation In space. 

b. The establishment of military bases, Installations and 
fortifications; the testing of any type of weapon; and 
the conduct of military maneuvers on celestial bodies 
shall be forbidden. 

c. Outer space Is not subject to national appropriation. 

d. Astronauts who have landed In foreign territory must 

be returned to their home countries safely and promptly. 

e. Liability and responsibility for damage arising from 
space activities are fixed upon the country of origin. 

5. The space treaty has been In effect since 1967, but there 
are many unresolved points which could lead to contention. 

a. The word "peaceful" has never been defined. Does It 
rule out all military participation, or does It allow 
nonaggrerslve activity by renters of the armed forces 
and the use of military equipment? 

b. Certain activities expressly forbidden on celestial 
bodies are not expressly forbidden In the space be- 
twee.i them. 

c. If a country develops a leans of rescuing astrcnauts 
stranded In space, another country may request such aid 
If It Is needed. The treaty, however, merely provides 
that the petitioned country provide "all possible 
assistance." The Interpretation of this phrase could 
mean that nothing would be done. 



ERiC 



58 



6. The future of the human race depends on man's Ingenuity In 
meeting the needs of a rapidly Increasing population. 

a. Based on current Information, It Is predicted that, 
within 100 years, man will not be able to house and 
feed himself unless he breaks away from Earth. 

b. New sources of energy-producing substances may be 
sought beyond the confines of earth In order to supple- 
ment the forests, oil, coal, Iron ore, and other natural 
resources which are being rapidly and wastefully deple- 
ted. 

c. Pollution of the air and water Is reaching dangerous r 
levels, and waste disposal Is rapidly becoming a serious 
problem. 

7. It Is essential to our national security and to the welfare 
of society In general that technological advances be used 
to help solve human problems. 

a. The free enterprise system permits the Innovativeness 

and creativity necessary for the application of technology 
to social problems. 

b. The problems of tne Immediate future--the population 
explosion and Increasing urbanization— place a tremen- 
dous responsible 'y on the free enterprise system. 



IV. Activities 



A. Language arts and social studies activities. 

1. Read Tennyson's "Locksley Hall." Contrast the traditional Ideas 
of travel of that time with Tennyson's predictions. 

2. Conduct research to find out how science. Industry, medicine, 
and society are benefiting directly from aerospace-generated 
technology. 

3. Using current magazines as resource material, prepare a presen- 
tation which reports some aspect of aerospace Industry In our 
economy. Graphs, transparencies, slides or other visual 
materials should be used. 

4. Read current magazines to learn about the varying views which 
government officials hold concerning the development of an 
anti -ballistic missile system. Present a panel discussion. 

5. Read the space treaty. Discuss the need for an International 
governing body to monitor and control activities In space. 
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6. Write a satirical poem or essay on "progress. 



8. Additional activities 

1. Design a dust cover for a book entitled "Beyond Tomorrow." 

2. Ceslgn a stamp or an envelope cover commemorating some 
significant event In the exploration of space. 

3. Listen to the record "The Planets" conducted by Leopold 
Stokowski. (Interprets the astrological character of each 
planet. ) 
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Resource Materials 



Books 



Above and Beyond ; The Encyclopedia of Aviation and Space Sciences 
lOolumes 

Aerospace Technology : Creating Social Progress 

Chester, Michael and David McCUnton, The Moon : Target for Apollo 

Cox, Donald W., The Space Race , From Sputnik to Apoll o and Beyond 

Emme, Eugene M. , The Impact of Air Power ; National Security and World 
Politics 

Glasstone , Samuel , Sourcebook on the Space Sciences 

Harr, Karl G. , Jr., "The Aerospace Industry: Today and Tomorrow," 
Aerospace , Winter, 1969, pp. 2-5 

Henry, James P. , 81om*d1 cal Aspects of Space F11 ght 

Houston, Walter Scott, Exploring Nearby Space ; New Frontiers of 
Physical Science 

Joseph, Alexander, "Scientific Instrumentation In Criminal Investigation," 
Science Teacher , April, 1969, pp. 38-42 

Ley, Willy, Harnessing Space 

Newell, Homer E. , NASA's Space Science and Applications Program 

A statement presented to the committee on aeronautical and space 
sciences, U. S. Senate, Washington, D.C., 1957. 

United States Congress, House of Representatives, Committee on Science 
and Astronautics. National Space Program , Its Values and Benefits 



FI 1ms 

Alouette- - Canada's First Satellite {b/w, 14 min.) 
Ameri ca in Space {c, 14 min.) 

A New Look at an Old Planet {c, 26 min.) 
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The Shape of Things to Come (c, 21 min.) 
Space Age (b/w, 24 min.) 

Tomorrow's World ; Beyond the Sky (c, 54 min 
The, World Beyond Zero (c, 28 min.) 

Other Media 

Space and the Atom Series, "Flight to Mars," 
The Planets (Record) 
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